Effects of corticosteroids on neuromuscular blocking actions of d-tubocurarine.
Dexamethasone (50 microgram/kg) significantly increased the LD50 of d-tubocurarine (d-TC) when administered i.p. simultaneously with d-TC. Choline (50 and 100 mg/kg) gave some protection against the lethal effects of d-TC and the cholinesterase inhibitors neostigmine (250 microgram/kg) and physostigmine (1000 microgram/kg) provided full protection against doses of d-TC twice the LD50. The blocking effect of d-TC (75 microgram/kg) on the sciatic nerve-tibialis anterior muscle preparation was antagonized by dexamethasone. Prednisolone delayed the occurrence of a complete neuromuscular block caused by d-TC in the phrenic nerve-diaphragm preparation, and antagonized the effect of d-TC on short tetanic contractions. d-TC (5 mumol/l) inhibited the [14C]choline uptake in the endplate-rich region of the rat diaphragm during stimulation. This inhibition was antagonized by dexamethasone as well as by physostigmine. The incorporation of radioactive choline into acetylcholine was inhibited in the presence of d-TC (15 mumol/l), and both dexamethasone and physostigmine counteracted this inhibition. It is concluded from these experiments that d-TC very probably has an effect on the choline carrier system. These experimental results support the hypothesis that glucocorticoids may improve reduced muscle performance by direct presynaptic effects at the neuromuscular junction.